A monosegmented continuous-flow system (MCFS) has been evaluated for determination of creatinine in urine using the Jaffg reaction. The analyser is compact and allows 130 determinations to be performed per hour, with a relative standard deviation of the peak height better than 1"5% (N 10). The results for real samples agree with those obtained by. the standard manual Jaffe" procedure and with the kinetic automatic method.
Introduction
Creatinine in urine is often tested in clinical laboratories to detect kidney disease. Although a number of methodologies have been proposed for creatinine determination [1] [2] [3] [4] , the Jaff6 reaction [5 and 6] is the one most often used in clinical laboratories. This methodology is based on the formation of a red-to-orange compound, which is generated by the reaction of the creatinine with picric acid in an alkaline medium. The method has been automated for the Technicon multisegmented continuous flow analyser [7, 8] and for such discrete analysers as the Cobas-Mira. Flow Injection Analysis (FIA) systems have been also described [9] [10] [11] , but they are based on more complex detection techniques [10] [11] ]. The Jaff reaction requires the use of devices like heat baths or long reaction coils, to overcome the lack of sensitivity due to the low residence time allowed by the FIA system [9] . Monosegmented Continuous Flow Analysis (MCFA) has been recently introduced [12 and 13] 
Monosegmented manifold
The monosegmented manifold shown in figure was used for the creatinine determination. The manifold removes air bubbles mechanically, as previously described [13] , and employs two sampling valves.
The sample and reagents are mixed continuously before valve and then fed to its sampling loop, L1 (300 tl). Simultaneously, the two small loops (30 zl) are filled with air by suction through point E, using a water-aspirator.
When the central part of valve is moved, the two air loops and the sampling loop (which contains the sample mixed with reagents) are placed in the carrier line. The carrier, C 1, usually an inert fluid, impels the air-sampleair sequence to valve 2 passing through the incubation coil I. The carrier flow rate and the length of the coil I determine the residence time (and thus the time available for the reaction to process) in the system. To reduce the size of the coil I, the carrier flow rate is kept at the minimum necessary to introduce the monosegment in the coil and to provide enough carrier fluid to avoid any sample inter-contamination (carry-over). Various After the synchronous condition is achieved, which is important mainly for the air removal, the system will operate accurately for a long period of time. The critical parameter to be kept constant during operation is the flow rate of the carrier C1. However, as only 150 1 of the 300 tl monosegment is resampied in valve 2, some change in the C flow rate can be tolerated without a risk of introducing an air bubble in the detector line.
Concerning the creatinine determination, a residence time of 240 s was found to be enough to reach a suitable sensitivity for the determination in urine. Therefore, a 50 cm long, 4 mm inner diameter glass tube coiled with 5 cm diameter was used for the incubation path.
A peristaltic pump, Ismatec MP13 GJ4, provided with Tygon pumping tubes was employed to impel the fluids.
Results and discussion Figure 2 shows the calibration signals and sample signals obtained for creatinine determination employing the monosegmented manifold described in figure 1 . The sampling frequency was 130/h and the signals presented a relative standard deviation lower than 1"5% for 10 replicates of 6 and 12 mg/1 creatinine standard solutions.
Ten urine samples were determined for their creatinine content using the manual Jafffi procedure, the discrete automated Cobas-Mira kinetic Jaff procedure 
